###### Strengths and limitations of this study

-   This project seeks to involve the entire family or, at least, all caregivers, whereas other studies have focused only on mothers; to achieve this goal, the project introduces flexibility in the schedule of visits.

-   The incidence of caries between 2 and 4 years of age in this population is high, so these strategies could have a greater impact than those obtained in developed countries where incidence is lower.

-   This project will use validated instruments to measure oral health literacy, giving an objective measure of the intervention's impact.

-   Most previous studies have been conducted by using continuous monitoring and contact with the patients, making it difficult to estimate the real impact of the pure intervention.

-   There are no home visits for the control group, which makes it difficult to assess the pure impact of the motivational interviewing intervention.

Introduction {#s1}
============

Rationale {#s1a}
---------

Dental caries remains one of the most prevalent chronic diseases in the world, demonstrating inequity in its distribution similar to other diseases. Worldwide, the disadvantaged population shows the greatest burden of oral disease.[@R1] A specific aspect of this inequity is the increased prevalence and severity of early childhood caries. This is a point of concern in developed and in developing countries.[@R2]

To explain the development of dental caries in children, several models have been proposed. Fischer-Owens *et al* [@R5] proposed a conceptual model with five domains: genetic and biological factors, social environment, physical environment, health behaviours and medical and dental care. These factors interact at three levels: child, family and community, providing the opportunity to intervene at one or more points before the appearance of oral disease.

The biological domain has been historically addressed through the adoption of policies such as water fluoridation combined with other clinical preventative measures (eg, sealants and topical fluorinations). In recent years, however, research into psychosocial and behavioural aspects has increased, using a health-promotion approach.[@R4]

The practice of this new approach has been based on psychological theories seeking behaviour change in order to maintain and/or strengthen health.[@R6] The most important of these include the Health Belief Model,[@R7] the Stages of Change as a part of the Transtheoretical Model,[@R8] the Theory of Reasoned Action,[@R10] the concept of self-efficacy in Bandura's Social Cognitive Theory[@R11] and the sense of coherence in the Salutogenic Model of Antonovsky.[@R12]

The central target of these theories is some form of health literacy (HL). HL is crucial; there is ample evidence indicating that low levels of HL is a risk factor for the appearance, perpetuation and aggravation of various diseases that bring functional, psychological, social and economic consequences.[@R13]

Oral health literacy (OHL) focuses on dental aspects.[@R14] Research in OHL has been consistent with the findings regarding HL.[@R15] Several studies have found an association between caregivers' OHL and the oral health outcomes of their children in terms of the need for dental treatment,[@R16] the use of dental sealants,[@R17] oral health-related quality of life,[@R18] deleterious habits[@R19] and dental emergency expenses.[@R20]

Despite the above, promotional strategies focused on dental patients have only recently been considered.[@R2] Motivational interviewing (MI) is a promotional strategy seeking to support and help a person in examining and resolving conflicting ideas, emotions and attitudes, thus facilitating an increase in the person's awareness of the potential problems, consequences and risks through improvement of the intrinsic motivation to change and resolve ambivalence by means of steering a person-centred approach. The person is invited to verbalise what behaviour changes they are willing to make, focusing on the movement and commitment towards that change.[@R21] MI has shown good results in different dental settings.[@R2] However, these results are transitory and have negligible impact on the incidence of caries.[@R22]

Currently, there is scarce evidence on the effects of interventions delivered at home on OHL and the oral health outcomes of preschool children, although home visiting interventions have been successful in other child/pregnancy health outcomes.[@R25] The Chilean Ministry of Health is implementing an oral health intervention for preschoolers in kindergartens,[@R29] without plans (or evidence) to extend these programmes to home.

Objective and hypotheses {#s1b}
------------------------

The main objective of this community trial is to evaluate at a 12-month follow-up the oral health impact, measured by the incidence of caries in preschoolers and OHL levels in caregivers, of an MI intervention delivered in the homes of disadvantaged families in Chile.

The hypotheses is that an MI intervention will achieve a decrease in the incidence of caries by 50% in preschoolers and an increase of OHL levels by 30% in caregivers at a 12-month follow-up. These values are based on previous studies using MI interventions[@R2] and the criteria of our research group for what is a relevant improvement in the oral health status and OHL of this population.

Methods {#s2}
=======

Study design {#s2a}
------------

This is a single blind community/cluster trial. The clusters or groups to be randomised will be the entire communities and not kindergartens or other smaller groups, as in similar research.[@R2] This design was chosen because of the strong chance of contamination by the experimental group or the control group by some aspect of the MI intervention. The main chance of contamination could affect the children of the different groups attending different kindergartens but living close to one another, or their parents being related by family or friendship.

Since this intervention involves visiting the homes of the preschoolers, we may not achieve masking of patients or who delivered the MI intervention. The professionals who will remain blinded will comprise only those involved in the assessment at the 12-month follow-up.

The study does not include interim assessments because, considering the nature of the health promotional interventions, any contact or reminder to participants could act as a health intervention in itself.

Participants and selection criteria {#s2b}
-----------------------------------

Participants comprise preschoolers and their caregivers living in the communities of Boca Sur at San Pedro de la Paz (MI intervention) and Los Cerros at Talcahuano (control group). Both communities have similar characteristics in terms of size and socioeconomic conditions. Both show high levels of social vulnerability and are separated by approximately 25 km.

Participants must meet the following inclusion criteria: children aged between 2 and 4 years at the time of initiating the intervention, attending National Kindergarten Board, Junta Nacional de Jardines Infantiles (JUNJI) or Integra kindergartens in the communities mentioned above and with a family member in charge (caregiver). The JUNJI and Integra kindergartens are the main organisations delivering preschool education at national level in Chile; both work in alliance with the Chilean Ministry of Health in oral health issues.[@R29]

Exclusion criteria were preschoolers who are receiving dental treatment at the secondary level of care and children or caregivers presenting with any physical and/or mental conditions that preclude the delivery of the MI intervention.

Sample size {#s2c}
-----------

For the calculation of sample size, a design effect[@R30] was considered based on an intracluster correlation coefficient (denoted as ρ) of 0.01. There are no data available for these communities, so we used a ρ of 0.009, as described in previous research,[@R3] what had rounded up to 0.01 in this study.

Considering recent oral health research in similar Chilean groups of preschoolers,[@R31] the 1-year incidence of caries, as assessed by the decay, missing, filled teeth (DMFT) index, and the SD were estimated at 4. Consequently, the goal was estimated at 2 in order to reduce by 50% the incidence of caries in the MI intervention group.

Therefore, the sample size estimation was made in four steps:Student's t-test for independent samples (two-sided, alpha=5%, power=80%, mean difference=2, SD=4) gave an number initial=64.The design effect (de) is estimated as described elsewhere[@R30] (1+(ni-1)ρ), giving a de=1.63.Loss rate during follow-up is estimated at 15%.The final sample size is calculated as: 64×1.63×1.15=120 preschoolers with their caregivers per group. The minimum sample size to assess at 12-month follow-up is therefore 104 preschoolers with their caregivers per group.

Patient recruitment {#s2d}
-------------------

In order to obtain administrative support, all related institutions with the oral health of the preschoolers were contacted. The first contact was with the District Department of Health of San Pedro de la Paz and Talcahuano and the Province Office of Integra and JUNJI. All agreed to participate in the study.

Second, the directors of all kindergartens in the two communities were contacted. All agreed to participate in the study and authorised us to participate in the monthly caregivers' meetings and/or to send invitations to preschoolers' homes in order to inform caregivers about the study. To avoid expectation effects, we only provide basic information about the study and ethical issues.

The information in the meetings will be delivered through a PowerPoint presentation, including the study's aim, intervention, contacts and ethical considerations. The information in the invitations includes the same information as in the PowerPoint presentation, plus a date and time for data collection in the kindergartens or at the family health centre of the respective community. Patient recruitment will be stopped when the sample size is reached (see [figure 1](#F1){ref-type="fig"}).
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Variables {#s2e}
---------

The study includes three groups of variables: socioeconomic and demographics, oral health outcomes and OHL.

The socioeconomic and demographic variables will describe:

First, the household composition, with a description of the preschooler's nuclear family using a genogram. The gender, age, occupation and level of education of each member will be included and the relationships between them.

Second, each household's economic situation, with information on the income received by paid work of each member of the family and state aid received from social programmes (Puente, Chile Solidario and similar).

### Oral health outcomes {#s2e1}

Caries: Assessment was made using the International Caries Detection System Assessment (ICDAS). The ICDAS codes will be transformed to DMFT and DMFT indicators.

Periodontal disease: Assessment was made using the Community Periodontal Index in adults. For preschoolers, gingival inflammation was assessed at three levels: none, local and generalised.

Dentofacial anomalies: Assessment was made using the Dental Aesthetic Index in adults. This variable was not considered in preschoolers.

Oral hygiene: Assessment was made using the Oral Simplified Hygiene Index (OHI-S).

*OHL:* Assessment of caregivers' OHL was made using two instruments.

The Oral Health Literacy Instrument (OHLI)[@R35]: This comprises 57 items, divided into a first section of 38 missing words in a paragraph (Cloze procedure) about tooth decay and periodontal disease and a second section of 19 items focused on numerical skills about medical prescriptions and instructions after dental procedures. For this study, a validated version of the OHLI for the Chilean population was used; this version shows a Cronbach's alpha of 0.886 and an intraclass correlation coefficient of \>0.6 for temporal stability (publication under peer review). These values are comparable to the original OHLI, which has a Cronbach's alpha of 0.854 and an intraclass correlation coefficient of \>0.6.[@R35]

Rapid Estimate of Adult Literacy in Dentistry, 30 items (REALD-30)[@R36]: This comprises 30 words from the American Dental Association Glossary of Common Dental Terminology and dental materials commonly available in dental clinics, arranged in order of increasing difficulty. For this study, a validated version of the OHLI for the Chilean population was used; this version shows a Cronbach's alpha of 0.876 and an intraclass correlation coefficient of 0.789 for temporal stability (publication under peer review). These values are comparable to the original REALD-30, which has a Cronbach's alpha of 0.87.[@R36]

Data collection {#s2f}
---------------

Data collection will be carried out at baseline (preintervention) and at a 12-month follow-up. An initial calibration will be made to assure the reliability of the data (see [figure 1](#F1){ref-type="fig"}).

*Calibration:* The dentists and social workers will go through a calibration process consisting of an information day about the study and the instruments and indicators. Clinical calibration will be performed at the Universidad de Concepción School of Dentistry with a sample of 12 preschoolers and their caregivers, recruited from the family health centres of Concepción.

*Baseline:* All assessments will be made directly at the kindergartens or the family health centre of the respective community. The caregivers will be informed, and they will sign the informed consent form (see the [Supplementary Appendix 1](#SP1){ref-type="supplementary-material"}); the assent of the preschoolers will also be obtained. The study will accord with the conditions set by the WHO to carry oral health surveys.[@R37]
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Each respondent (caregiver and preschooler) will be given an oral healthcare kit consisting of toothpaste and toothbrushes.

Data will be collected by a dentist and a dental assistant concerning oral health outcomes and a social worker for socioeconomic and demographic data and OHL.

*12-month follow-up:* All assessments will be made at the Universidad de Concepción School of Dentistry (approximately 20 km distant from both sectors). The procedure will be the same as in the baseline assessment, but the assessment will be made by professionals blinded to the allocation of the participant to the control or experimental group to assure the single blind of the trial (see [figure 1](#F1){ref-type="fig"}).

Caregivers will be contacted by telephone to arrange an appointment for the follow-up assessment. Transportation and other associated expenses incurred by travel to and from the School of Dentistry will be compensated with CLP \$10 000 (US\$ 15). The caregiver will be instructed not to inform their community or indicate their group allocation to the professionals.

Training in MI {#s2g}
--------------

A training course will be carried out with a duration of 40 hours spread over 5 days. The course will have theoretical and practical sections and will be taught by an expert psychologist trained in MI courses delivered by the Ministry of Health, who has 10 years of experience delivering MI interventions. Two dentists with Master's degrees in Public Health and experience in dental primary care help the psychologist by describing some typical scenarios of dental care and oral health promotion. Those who pass will receive a certificate from the Universidad de Concepción School of Dentistry.

Applicants for the course will be selected according to their professional background and an interview. The course will have a maximum availability of 12 places; all will be assigned a full scholarship by the School of Dentistry. Preference will be given to dental assistants and dental hygienists working in the family health centres of the participating communities.

Four students will be selected from those who pass the course and obtain the highest grades to apply the MI intervention.

Intervention {#s2h}
------------

Both the MI intervention and the control group will receive oral health interventions at kindergartens using the programme 'Sembrando Sonrisas' ('Sowing smiles')[@R29] of the Oral Health Department in the Ministry of Health.

The MI intervention in this study comprises four to six home visits with the following characteristics.The visits follow the principles of MI[@R21] that seek to generate motivation and goals from the client and not the delivery of advice by the health worker.The visits will be adjusted to the needs of the families themselves, covering at least self-care and oral healthcare, as recommended by the Chilean Ministry of Health.[@R29]The visits will be made by couples of dental hygienists previously trained in the delivery of a standardised oral health promotion through MI.The visits will have a duration of 15--45 min; normally, the first visit will be longer.Besides the MI, some materials will be given to families: a leaflet about oral health, a dental colouring book with crayons, a Colgate Dr Rabbit DVD, stickers to remind participants about toothbrushing and four to six plaque disclosing tablets to check the toothbrushing. We do not give these materials to the control group, but similar materials are given to both groups by the programme 'Sembrando Sonrisas' ('Sowing smiles') of the Oral Health Department in the Ministry of Health.The first visit will take place during the 3 weeks after the baseline assessment. The appointment for the remaining three to five visits will be agreed with each family, separated by 7--14 days.The times and days of the visits will be adjusted to the availability of families, trying to ensure the participation of the preschooler's caregivers, within a schedule from 8.00 to 21.00 hours from Monday to Saturday.

Statistical analysis {#s2i}
--------------------

Univariate description of all variables (baseline and follow-up) will be performed using frequency tables (qualitative variables), summary measures (of central tendency and dispersion for quantitative variables), accompanied by relevant graphics (pie charts, bars and histograms).

Regarding the psychometric properties of OHLI and REALD-30, the Cronbach's alpha coefficient for internal consistency of the scales will be used. Regarding the calibration of the dentists and social workers, the strength of agreement will be determined with Kappa or Lin coefficients, depending on the nature of the variables.

To analyse the association between qualitative variables, the χ^2^ test will be used and for the association of quantitative variables, the Pearson correlation coefficient. To compare the incidence of caries and changes in the level of OHL (intervention effect), the analysis of covariance and multiple linear regression models will be used. In both cases, relevant confounding variables[@R2] will be considered: sex, parents' age, parents' education level, child's age, monthly per capita income and baseline values for caries and OHL. If the necessary assumptions for parametric tests are not met, the corresponding non-parametric tests will be used.

Statistical significance will be set at p\<0.05. The analysis will be made with Stata/SE V.14 for Windows (StataCorp, Texas, USA).

Ethics and dissemination {#s3}
========================

Ethical considerations {#s3a}
----------------------

The study adheres strictly to the Declaration of Helsinki,[@R38] as well as the Chilean laws \#20 120 (research in humans),[@R39] and \#20 584 (rights and duties of the patient).[@R40]

All patients are informed about the aim of the study and they will give their informed consent (see the [Supplementary Appendix 1](#SP1){ref-type="supplementary-material"}) in order to participate in the study.

If a positive and significant effect of the MI intervention is found, this will be administered to the control group.

Dissemination {#s3b}
-------------

We will submit the trial's results for presentation at international scientific meetings and to peer-reviewed journals. The statistical codes and anonymised data will be freely available on request to corresponding author.

Discussion {#s4}
==========

In many developed countries, there is concern about the increase in the prevalence and severity of early childhood caries.[@R2] Caries in preschoolers is associated not only with high expense, but a strong functional, aesthetic and psychological impact on the children and their families.[@R41] Previous studies in disadvantaged communities of Chile show that the prevalence and severity of early childhood caries is high,[@R34] so strategies are needed to address it.

This project is motivated by the development, assessment and (prospective) implementation in Chile of new strategies to promote oral health. The target population is preschool children of disadvantaged communities of Chile, as other similar populations across the world. This is a great challenge, considering that most public health interventions have had little impact on inequities in oral health at national[@R41] and worldwide level.[@R1] Bearing these difficulties in mind, a proactive approach is proposed, delivering oral health promotion directly to the home. This approach is based on the positive results of home visits in other health areas.[@R25]

Nowadays in Chile, the promotional aspect of oral healthcare is a secondary component of curative and preventative care. Most oral healthcare is delivered to specific groups (population aged 6, 12 and 60 years, pregnant women and those requiring urgent dental care) through the Explicit Health Guarantees, Garantías Explícitas en Salud (GES) programme).[@R41] Recently, an oral health intervention at the JUNJI and Integra's kindergartens using the programme *'*Sembrando Sonrisas*'* has been introduced.[@R29] This intervention is focused on achieving better results in the oral health status of children when they are enrolled in the GES programme at 6 years of age.

However, there are no explicit programmes involving caregivers in the oral healthcare of their children in Chile, despite the good results of a mother--child preventative dental programme developed in the country.[@R45] The evidence suggests that if the adults responsible for the care of children are not committed, qualified and empowered with strategies to reinforce learning at home,[@R15] behavioural interventions performed at the schools are insufficient to improve the children's oral health.[@R46] Within this context, there is a need to develop cost-effective interventions that impact on adult OHL in order to continue the virtuous circle started at the school or the kindergarten; otherwise, school-based interventions could be useless.

At the international level, many studies have been developed to assess strategies to promote oral health through MI[@R2] and home visits[@R25] aimed at the disadvantaged population. However, they have all been conducted in developed countries, namely, Australia,[@R2] Canada[@R3] and the USA.[@R24] To our knowledge, there are no studies published from Latin American countries or other populations with similar socioeconomic and idiosyncratic conditions.

Despite the similarities with studies in developed countries, there are some relevant differences to mention: (a) this project seeks to involve the entire family or, at least, all caregivers, whereas other studies have focused only on mothers; to achieve this goal, the project introduces flexibility in the schedule of visits, (b) other studies have used a low number of visits; in this study, a minimum of four and a maximum of six visits over 3--10 weeks is planned, (c) the incidence of caries between 2 and 4 years of age in this population is high, so these strategies could have a greater impact than those obtained in developed countries where incidence is lower, (d) this project will use validated instruments to measure OHL, giving a objective measure of the intervention's impact on OHL and (e) most previous studies have been conducted by using continuous monitoring and contact with the patients, making it difficult to estimate the real impact of the isolated intervention due to the implicit Hawthorne effect.[@R47]

In Chile, previous research on this matter has focused on preventative oral healthcare from pregnancy up to 10 years later.[@R45] However, there are some issues not addressed by this approach: (a) a large proportion of the preschool Chilean population has not been followed from pregnancy, (b) interventions have been used with mother--child dyads, omitting fathers or other caregivers and (c) the promotional aspect of the intervention focuses on prescribing the 'right behaviour'; this has little impact on oral health and the empowerment of the population.[@R6]

In summary, the main innovation of this study is the thorough assessment of an MI intervention at the community level, involving the caregivers of preschoolers in disadvantaged communities. Although this is the first trial of this intervention in a Latin American country, the recommendations generated from similar studies in disadvantaged populations of developed countries have been considered. This community trial will provide local evidence on the effectiveness on MIs in improving oral health outcomes and literacy in our disadvantaged population.
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